Introduction {#S1}
============

Whiplash injuries are caused by a sudden acceleration or deceleration trauma that results in soft tissue injury or distortion of the neck.^[@R1]^ In Western countries the annual incidence varies from 100 to 320 per 100,000 inhabitants.^[@R2]^ Most injuries occur in traffic accidents but other trauma mechanisms have been described.^[@R1],[@R3]^ The distortion of the neck usually decreases over subsequent days or weeks, but the injury may lead to a number of clinical symptoms known as whiplash-associated disorder (WAD).^[@R1]^ Although most subjects with acute WAD have a favorable outcome and recover within three months of the trauma,^[@R4]^ a significant number of persons are reported to experience symptoms several years after the accident.^[@R2],[@R5],[@R6]^ The frequency of long-lasting symptoms and chronic WAD varies in the literature. Persistent neck-pain has been reported in 84--90% of persons one to two years after whiplash trauma.^[@R7]^ Some prognostic factors for chronic WAD such as age, female gender, and initial pain intensity have been identified,^[@R7],[@R8]^ but it is still unclear why pain and related symptoms are involved in the persistence of symptoms and impairments after the trauma. Symptoms that may persist from the acute to chronic stage are neck pain, stiffness, headache, and dizziness. Other symptoms that may occur after the injury are fatigue, irritability, concentration and memory problems, sleep disturbances, and anxiety.^[@R1],[@R4]^ These symptoms are not encountered solely in persons with WAD; they are also frequently reported by patients with mild traumatic brain injury or concussion, depression,^[@R9]^ and post-traumatic stress disorder.^[@R6]^ Moreover, several studies have shown that psychosocial factors such as post-traumatic stress and depression may play an important role in recovery after whiplash injuries.^[@R10]^

Although the severity of post-traumatic stress decreases with time, about one-third of traffic accident victims still suffer from post-traumatic stress reactions with anxiety and avoidance behavior up to six years after the accident.^[@R6]^ Post-traumatic stress symptoms have been shown to be associated with an increased risk of persisting neck pain and reduced working ability after a whiplash injury.^[@R11],[@R12]^ Studies have also identified that chronic pain is associated with increased levels of depression and/or depressed mood. Moreover, difficulties in psychosocial functioning with limitations in everyday life may dominate for some time after the injury.^[@R13]^ In several studies of prognostic factors, female gender has been identified as a factor related to poor recovery; however, since other studies have failed to show any gender differences, the literature seems to be inconsistent.

Our study hypothesizes that subjects might suffer from psychological problems such as depression and post-traumatic stress long after a whiplash injury, and these symptoms could affect different areas of community integration. Because most studies have examined patients seeking healthcare soon after the trauma, it was decided to investigate the relationships between pain, post-traumatic stress, depression, and community integration in a non-healthcare seeking population five years after a whiplash injury. Additionally, the study aimed to analyze differences in these variables regarding gender.

Materials and Methods {#S2}
=====================

Patients and procedure
----------------------

Information of subjects seeking acute medical assessment because of whiplash trauma within three days after the trauma in the Umeå district of Northern Sweden during the year 2001 was collected from the Umeå university hospital injury and trauma register. Exclusion criteria were acute fractures or dislocations of the cervical spine related to a whiplash injury, resulting in the inclusion of persons with WAD grades I-III.^[@R1]^ A set of questionnaires was sent to 304 persons eligible for the study, aged 18--64 years old, five years after the injury. After one written reminder, subjects were contacted by telephone if the questionnaires were not returned. In total, 191 persons answered the questionnaires and participated in the study \[88 men (46%) and 103 women (54%)\]; 25 persons actively declined from participating. The mean age of the participants was 32.7±11.4 years at the time of injury. Vehicle accidents were the trauma cause in most participants (81%). The participants were compared with the non-participants (non-responders and the persons who declined to participate). Among the non-participants 63% were men, but no significant difference was found in information about external cause of injury or other information from the trauma register.

Measurements
------------

Pain intensity was assessed with a visual analogue scale (VAS).^[@R14]^ Depression, post-traumatic stress, and community integration were assessed using the Beck depression inventory-II (BDI-II),^[@R15]^ the impact of event scale (IES),^[@R16]^ and the community integration questionnaire (CIQ).^[@R17]^

The visual analogue scale
-------------------------

Neck pain was reported by 59% of participants. The VAS was used to rate the pain intensity. The scale consists of a 100-mm straight line with defined end-points ("no pain" and "worst pain imaginable") on which the participants were asked to mark their experienced pain (results in mm) during the previous week. The VAS is considered to have a high degree of reliability and validity.^[@R14]^

The impact of event scale
-------------------------

The IES is a widely used self-report scale.^[@R16]^ It is a valid measure of post-traumatic stress reactions and has been suggested as a screening tool for post-traumatic stress disorder (PTSD). The IES comprises seven statements regarding intrusive symptoms and eight regarding avoidance symptoms. A total score can vary from 0 to 80 and the score was divided into four grades from sub-clinical (0--8), mild (9--25), moderate (26--43), to severe (44--75) stress reactions.

The Beck depression inventory
-----------------------------

The BDI-II manual is a 21-item self-report of depression over a seven-day period.^[@R15]^ The response format ranges from 0 to 3 (with 3 indicating maximal distress). A total score includes all scores and has a range from 0 to 63. The BDI-II scores can be divided into four grades from minimal to severe depression (minimal depression: score 0--13, mild depression: score 14--19, moderate depression: score 20--28, and severe depression: score 29--63).^[@R15]^

The community integration questionnaire
---------------------------------------

Whiplash injuries have several similarities with concussions or mild traumatic brain injuries. In previous studies the CIQ has been used to assess community integration and the outcome for patients with traumatic brain injuries and also mild traumatic brain injuries or concussions.^[@R17],[@R18]^ The CIQ has a total score (range 0--29) and three subscales: social integration (range 0--12), home integration (range 0--10), and productivity (range 0--7). The social integration subscale is composed of items related to socialization with others and activities engaged in outside the home that are rated according to frequency of activity and companionship during the activities. The home integration subscale includes items related to activities in the home, rated on whether the individual performs the activity independently, with another person, or not at all. The productivity subscale is composed of items related to time spent outside the home per week, and includes employment and school activities.

Statistical analysis
--------------------

All statistical analyses were performed with SPSS (version 17.0 for Windows; SPSS Inc., Chicago, IL, USA). Data are reported as means ± standard deviations unless indicated otherwise. Mann-Whitney tests were used to test differences between groups (i.e. as post-hoc tests). Spearman\'s correlation coefficient was calculated for the analysis of bivariate correlations. The statistical significant level was set at P\<0.05 (two-tailed).

Results {#S3}
=======

Pain intensity
--------------

Pain intensity on the VAS for all participants five years after the injury was 30.2±29.1 mm. Women reported statistically significantly (P=0.028) higher scores (36.4±31.7 mm) in comparison with men (30.2±29.2). A majority of the persons (62.7%) rated higher than 10 mm on the VAS.

Depression
----------

The BDI-II was answered by 175 persons. The depression levels according to the BDI-II scores are shown in [Table 1](#T1){ref-type="table"}. Depressive symptoms (one or more) were reported by 74% of participants. Twenty-two percent of the individuals reported scores that were classified as mild to severe depression. No statistically significant difference was found between men and women on the total score of BDI-II.

Table 1Questionnaire response for the total group of patients (means, with standard deviations in parentheses).VariablesAll participants (%)Women (%)Men (%)Statistics PBeck depression inventory (BDI-II)(n=175)(n=98)(n=77)Level of depression Minimal depression137 (78)74 (76)63 (82) Mild depression21 (12)11 (11)10 (13) Moderate depression12 (7)9 (9)3 (4) Severe depression5 (3)4 (4)1 (1)0.354Total score7.59±8.878.09±9.256.96±8.380.663Impact of event scale (IES)Level of stress reaction(n=189)(n=102)(n=87) Sub-clinical118 (62)59 (68)59 (68) Mild43 (23)27 (26)16 (18) Moderate21 (11)13 (13)8 (9) Severe7 (4)3 (3)4 (5)0.395Total score36±13.5910.75±13.139.78±14.140.692Intrusion5.21±6.795.40±7.04.93±6.960.905Avoidance5.16±7.505.37±7.344.85±7.750.436Community integration questionnaire(n=191)(n=98)(n=77)Total score20.40±3.6920.85±3.7119.88±3.610.020Home integration5.83±2.226.24±2.135.37±2.250.001Social integration9.13±1.799.29±1.818.94±1.760.160Productivity5.31±1.585.20±1.755.43±1.370.385

Post-traumatic stress
---------------------

The IES was answered by 189 persons; 70% reported the presence of at least one post-traumatic stress symptom. (The levels of post-traumatic stress are shown in [Table 1](#T1){ref-type="table"}). The most common symptom reported by 54% of persons was "Other things kept making me think about it" and "I thought about it when I didn\'t mean to" was reported by 43%. Thirty-eight percent of participants reported mild to severe stress. According to the sub-classification by Kongsted *et al.*,^[@R19]^ a mild stress response (subclinical and mild stress reactions) was observed in 85% of persons and a distinct stress response (moderate and severe stress reactions) was present in 15%. No statistically significant differences were found between men and women with respect to the total IES score or the subscales Intrusion or Avoidance.

Community integration
---------------------

[Table 1](#T1){ref-type="table"} shows the mean score and standard deviation for CIQ in all subjects with whiplash injury. The total score for all individuals was 20.40±3.69 out of a possible 29. Total scores for women were statistically significantly higher (20.85±3.71) than for men (19.88±3.61) (P=0.020). The three subscale scores of the CIQ (social integration, home integration, and productivity) were analyzed separately. Women reported significantly higher levels of home integration (6.24±2.13) in comparison with men (5.37±2.25) (P=0.001) while no significant gender difference was found on the sub-scales social integration and productivity.

Correlations
------------

To identify the relationships between pain and psychological variables (depression, post-traumatic stress, and community integration), Spearman\'s correlate coefficients were calculated ([Table 2](#T2){ref-type="table"}). A significant correlation was found between pain intensity (total score of VAS) and post-traumatic stress (total score of IES, r=0.456, P\<0.001). The total score of VAS was correlated to the BDI-score (r=0.646, P\<0.001), and negatively to the total CIQ-score (r=−0.300, P\<0.001).

Table 2Correlations between VAS, BDI-II, IES, and CIQ scales.VASBDI-II total scoreIES total scoreCIQ total scoreVAS0.6460.456−0.300BDI-II total score0.6460.547−0.237IES total score0.4560.547−0.112CIQtotal score−0.300−0.237−0.112

Discussion {#S4}
==========

A majority of the non-healthcare seeking subjects in our study reported the presence of neck pain. Pain intensity was high. In almost 63% of persons the VAS score was higher than 10 mm, which is considered symptomatic.^[@R7]^ Most subjects (70%) reported the presence of at least one post-traumatic stress symptom. Distinct post-traumatic stress was reported in 15% and mild post-traumatic stress in 85%, results that are in line with the percentages documented early after whiplash injuries.^[@R19]^ Mild to severe depression was found in 22% of participants, and community integration was higher in women than in men. Moreover, pain intensity (total score of VAS) was significantly related to post-traumatic stress and depression and negatively to community integration.

Women reported significantly higher pain intensity than men. Recently, a number of studies have suggested that men and women differ with respect to their perception and experience of pain,^[@R20]^ and lower pain thresholds have been reported in women.^[@R21]^ Although only pain intensity was measured in our study, the higher VAS scores in women are in line with previous reports in the literature and may reflect women\'s total experience of pain.

In our study the post-traumatic stress symptoms on the IES (mild stress in 85% and distinct stress in 15% of subjects) were similar to the results documented by Kongsted *et al.*^[@R19]^ early after whiplash injuries (mild stress in 87%, distinct stress in 13% of participants). Although post-traumatic stress reactions are described several years after traffic accidents and higher levels of post-traumatic stress have been documented in persons who suffer from pain,^[@R22]^ the rate of post-traumatic stress reactions after whiplash injuries might be underestimated. Therefore, the importance of diagnosis and treatment of post-traumatic stress early after a whiplash injury in order to reduce the risk of long-lasting symptoms has been proposed.^[@R23]^ Psychological problems may also include symptoms of depression, which is commonly reported after whiplash injuries.^[@R24]^ However, it is difficult to compare the results between different studies as a number of separate questionnaires to measure depression are reported in the available literature. In our study, the result of mild to severe depression (22%) on the BDI-II was in line with the proportion previously reported in whiplash patients three years after injury (24%).^[@R25]^ Together these findings show that the levels of depression in the chronic stage probably do not decrease and may persist.

We examined community integration using the CIQ, which has been used in quantifying the measuring of rehabilitation outcomes in patients with concussion or mild traumatic brain injury.^[@R18]^ Since there are several similarities regarding chronic symptoms after whiplash injuries and concussion or mild traumatic brain injuries, and there are people who may sustain both whiplash injury and concussion at the same trauma, the assessment of community integration after whiplash injury might be of interest. The CIQ score of the subjects in our study was in the same range as that reported for persons with concussion both early and several years after the injury.^[@R18],[@R26]^ In comparison with healthy individuals, the productivity sub-scale scores of the subjects in our study were clearly lower.^[@R27]^ The productivity sub-scale includes occupational items. The low scores therefore might depend on decreased ability to work or study. In accordance with previous studies of persons with chronic symptoms after concussion, females reported significantly higher sub-scores of home integration than males.^[@R18],[@R28]^ This gender sensitivity may depend on the general social patterns of gender roles, which may also have contributed to the significant difference between men and women in our study. Since no significant difference between genders was found on the sub-scale social integration, this finding implies that both men and women had the same levels of social contacts and personal relationships. However, neither the quantity nor the quality of social networks is documented by the sub-scale social integration, factors that may be import for perceived health.

There are few studies of the long-time outcome after whiplash injuries. However, psychological complications have been shown in traffic accident victims up to five years after the trauma.^[@R6]^ In our study, relationships between pain intensity and psychological factors were investigated and strong correlations were demonstrated between pain intensity and post-traumatic stress, pain intensity and depression, and negatively between pain intensity and community integration. These findings indicate that people who experience high pain intensity after whiplash injury may also suffer from high levels of post-traumatic stress and depression that parallel a decrease in community integration. Previous research has shown that whiplash patients with persistent symptoms commonly report consequences in daily life including decreased activity levels.^[@R29]^ Since the combination of pain, post-traumatic stress, and depression may affect several areas, it seems reasonable to assume that people who suffer from all these symptoms might experience difficulties with both home and occupational activities as well as with social contacts and relationships. Several studies have reported the complex interaction of physical, psychological, and psychosocial factors in chronic WAD,^[@R30],[@R31]^ and a biopsychosocial model is often used to describe the multifactorial nature of the condition in persons with chronic pain after whiplash injury.^[@R32],[@R33]^

Several limitations of our study should be noted. Out of the 304 subjects who were eligible for the study, only 191 had completed the questionnaires and 25 actively declined to participate. One possible explanation might be the demographic structure of the geographical area with a rather young population. However, there were no differences between participants and non-participants regarding information about external cause of injury or other information from the injury and trauma register. Previous studies have pointed out selection bias. For example, many long-term studies of whiplash injuries are based on patients seeking healthcare because of prolonged symptoms or on data from insurance companies. Our study was based on a well-defined population; the Umeå University Hospital is the only hospital and medical faculty in the city. Most people suffering from whiplash injuries seek acute medical care at the hospital emergency department. Both inpatients and outpatients from the area are treated and the general practitioner on call is located at the hospital. Moreover, because the questionnaires used are validated and the participants referred reported symptoms associated with whiplash injury, the subject\'s reported self-experienced situation five years after the injury seems to be reliable. However, there may be symptoms of other origins that occur during the follow-up period; therefore, we cannot rule out systematic distortions as other factors might have influenced the subjects\' results. There was a lack of pre-injury information regarding chronic pain and medication and there was no psychiatric interview included in the study. Pain might fluctuate after a whiplash injury, but a considerably high proportion (63%) of the participants reported symptomatic pain intensity in comparison with the frequency of neck pain previously reported in the general population (23% women, 15% men).^[@R34]^

We concluded that our results indicate that a significant proportion of participants experience both pain and psychological difficulties a long time after a whiplash injury, particularly post-traumatic stress and depression. These findings should be taken into consideration in the management of subjects with chronic WAD and may support a multi-professional rehabilitation model after a whiplash injury that integrates physical, psychological, and psycho social factors.
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